Abstract
Introduction
Fish constitute a major source of protein, fatty acids, vitamins, minerals and essential micronutrients for an expanding segment of the world population. Consequently, aquaculture is the fastest growing food production sector and accounts for approximately 50% of the fish consumed worldwide (Mathiesen, 2015) . Mugil seheli (M. seheli) is recognized as economically-important marine and brackish water fish and abundantly cultured in Suez Governorate, Egypt, for domestic consumption. M. seheli may be an excellent candidate for aquaculture especially in North Egypt regions because of its nutritional value.
Disease outbreaks have become a major constraint to the expansion of aquaculture and have a significant impact on the economic development of many countries. Bacterial pathogens are among the most important serious fish diseases in aquaculture causing 80% of fish mortalities (Woo and Bruno, 1999 
Clinical and Postmortem Examinations:
Clinical and post-mortem examinations were carried out according to Noga, (2010) and Meyers, (2006).
Isolation and identification of Y. ruckeri
Under complete aseptic condition, samples of gills and internal organs (liver, kidney and spleen) were collected from diseased M. seheli and cultivated on tryptic soy agar (Micromaster) ® supplemented with 1% NaCl and incubated at 25C for 24-48 hours (Buller, 2014). Colonies from general media were streaked on Yersinia selective agar base (Micromaster) ® supplemented with Yersinia selective supplement. The plates were incubated at 25C for 24 hrs. Separated colonies were described and pure culture was identified using phenotypical and biochemical characters according to The biochemical tests were used for identification of bacterial isolates.
DNA extraction and PCR assay
Genomic DNA was extracted from bacterial isolates as described by Devi et al., (2009). The broth culture of bacterial isolates incubated at 37 °C for 16-18 hrs, Then centrifuged (10,000 rpm, 1min( to obtain a pellet, which was then washed with normal saline (0.85w/v) and suspend pellet of cells in sterile distilled water (0.5 ml). Suspended pellets were placed in boiling water bath at 98±2 °C for 15-20 min in a water bath to lyse the cells. The lysate was centrifuged to remove the cell debris (10,000 rpm, 5 min). The supernatant was obtained and stored (−20 °C) until further use. Primer specific for 16s rRNA of Yersinia ruckeri was used for PCR protocol under specific condition which was done twice. The first one was done exactly according to Gibello et al., (1999) and the second trial was achieved as previous but with some modification of the annealing temperature. The modification was 25 cycles of denaturation for 1 min at 92°C,annealing was raised to 62c̊ for 1 min, and extension for 1 min at 72°C, followed by a final extension step of 72°C for 5 min. PCR amplified product was subjected to Gel electrophoresis in 1.5% (w/v) agarose gel, using TAE (tris-acetate-EDTA) as running buffer and the power was supply adjusted at 100 volt for 20-30 minutes (lee et al.,
2012). Challenge test
A total of 20 apparently healthy acclimated M. seheli were divided into two equal groups in glass aquaria filled with pond water supplemented with continuous aeration using electrical pump for a week before injection. First group injected intraperitoneally with 0.1 ml of Y. ruckeri 5 × 10 5 CFU (Berc et al., 1999). The second group injected with sterile saline by using one ml insulin syringe. The experimentally infected fish were daily observed up to 14 days for any abnormal clinical signs and mortalities. Mortality rate was calculated for each group and re-isolation of injected bacteria was done.
Sensitivity test to antibiotic
A total of randomly selected five Y. ruckeri isolates recovered from naturally infected M. seheli were used in antimicrobial susceptibility test. Susceptibility was determined by the disc-diffusion technique on MuellerHinton agar plates (CLSI, 2013). Y. ruckeri pure cultures were grown in brain heart infusion (BHI) broth for 24 hours at 37°C ( 
Results

Clinical findings
The most common findings were hemorrhages on skin at different parts of the body, hemorrhages at the base of fins, on operculum and anal opening, swelling of abdomen (Plate 1, A). Some fish exhibited sluggishness, darkening of the fish coloration, swimming near the water surface with air gasping and bulging eyes. Affected fish showed loss of equilibrium and exhibited abnormal swimming behavior.
Post-mortem findings
The post-mortem finding of naturally infected M. seheli showed petechial hemorrhages of the most internal organs and erythematous intestinal mucosa (Plate 1, B) . In other cases, the intestines voided of feed and contained yellowish mucus. Congested and enlarged spleen also was observed (Plate 1, C). Moreover, enlarged and congested kidney and liver were also noticed.
Plate (1): Naturally infected M. seheli showing hemorrhages on external body surface (A), petechial hemorrhages on intestinal external surface (B) and enlarged and congested spleen (arrow) and pale liver with hemorrhages (C).
Bacteriological examination
The phenotypic and biochemical characters of isolated bacteria from naturally infected M. seheli were illustrated in (Table 1) . The prevalences of Y. ruckeri infection in cultured Mugil seheli were 80% in autumn followed by 72.2% in spring, 70% in summer and 50% in winter.
Morphological and biochemical identification (
Ornithine decarboxylase +
Indol -
H 2 S -
Glucose fermentation +
Citrate utilization +
Gelatin liquification -
Methyle red +
Prevalence of Y. ruckeri isolates in naturally infected
Prevalence of Y. ruckeri infection in organs of naturally infected M. seheli:
The majority of Yersinia ruckeri isolates were recovered from gills 41.7% followed by liver 29.55% and kidney 25.1%.While the lowest percentage was recovered from spleen 3.64%.
Experimental infection of M. seheli with Y. ruckeri
The mortality rate of experimentally infected M. seheli with Y. ruckeri isolate was showed in (Table 2 ). The most cases of experimentally infected fish suffered from abnormal swimming, darkening of the skin and loss of equilibrium within 24hrs post-injection. Also, severe diffused external hemorrhages on the body of experimental infected fish, redness of all fins in some cases; severe congestion and redness of the mouth were observed (Photo 1).
Photo (1) Mugil seheli artificially infected with Yersinia ruckeri showed sever hemorrhage of the mouth area. 
Discussion
The most common clinical signs of naturally infected fish were swimming near the surface of water, congested or pale gills, hemorrhages at the base of fins, abdominal part and gill cover, hemorrhages around the vent and mouth and some fish displayed abdominal distension. Regarding to the bacteriological examination, Yersinia ruckeri was Gram negative short rod bacilli, grew on Yersinia selective agar base that not agreed with Buller, (2014) who reported that Yersinia ruckeri didn't grow on Yersinia selective agar base. Yersinia ruckeri in present study was oxidase negative and catalase positive. It was negative for hydrogen sulphide production, indol production and gelatin liquefaction tests while positive for citrate utilization, ornithine decarboxylase and methyle red test. This finding was supported by Altun et al., (2013).
The mortality rate of Yersinia ruckeri in experimentally infected M. seheli fish was 60% in the present study. This result was nearly in line with that obtained by Ohtani et al., (2016) who reported that the mortality of Y. ruckeri IP experimentally rainbow trout (Oncorhynchus mykiss) was 64%.
Yersinia ruckeri PCR assay using YER 8, YER 10 primers according to Gibello et al., (1999) showed that the use of annealing temperature 60̊ C as indicated by them led to the appearance of non-specific bands. Therefore the temperature of annealing step was raised to 62̊ C in the present study (higher than that used by Gibello et al., 1999) to avoid the appearance of non-specific bands, bacterial isolates gave the expected bands of 575 bp. 
Yersinia ruckeri was isolated from cultured
